Receptor mediated endocytosis of vicilin in Callosobruchus maculatus (Coleoptera: Chrysomelidae) larval midgut epithelial cells.
The transport of proteins across the intestinal epithelium of insects is still not well understood. There is evidence that vicilin, a major storage protein of cowpea seeds (Vigna unguiculata), is internalized in larvae of the seed-beetle Callosobruchus maculatus. It has been reported that this vicilin interacts with proteins present in the microvillar membranes of columnar cells along the digestive tract of the larvae. In the present work, we studied the cellular pathway involved in endocytosis of vicilin in larval C. maculatus by employing ex vivo experiments. In the ex vivo approach, we incubated FITC-labelled vicilin with isolated midgut wholemounts in the absence or in the presence of endocytosis inhibitors. The fate of labelled or non-labelled globulins was monitored by confocal microscopy and fluorescence measurement. Our results suggest that the internalization of vicilins is due to receptor-mediated endocytosis. Here we report the identity of a microvillar vicilin-binding protein that was purified using affinity chromatography on a vicilin-sepharose column. The putative vicilin receptor showed high homology to proteins with the CRAL-TRIO domain, specifically the Sec14 superfamily member α-tocopherol transfer protein. The precise mechanism involved in vicilin internalization was defined through the use of specific inhibitors of the endocytosis pathway. The inhibitors filipin III and nystatin significantly inhibited the endocytosis of vicilin, while chlorpromazine and phenylarsine oxide had a much lower effect on endocytosis, suggesting that the endocytic pathway is predominantly mediated by caveolin.